Transillumination optical tomography of tissue-engineered blood vessels: a Monte Carlo simulation.
A Monte Carlo technique has been developed to simulate the transillumination laser computed tomography of tissue-engineered blood vessels. The blood vessel was modeled as a single cylinder layer mounted on a tubular mandrel. Sequences of images were acquired while rotating the mandrel. The tomographic image was reconstructed by applying a standard Radon transform. Angular discrimination was applied to simulate a spatial filter, which was used to reject multiply scattered photons. The simulation results indicated that the scattering effect can be overcome with angular discrimination because of the thin tissue thickness. However, any refractive-index mismatch among the tissue, the surrounding media, and the mandrel could produce significant distortions in the reconstructed image.